Introduction
An emergency department (ED) is the health safety net for the community [1] . For most people, the benefits of ED care outweigh the detriments and so, at a societal level, unrestricted access to ED care is provided. However, for certain subgroups of patients, such as those with complex chronic illness approaching the end of life, the advantage of ED care over alternative care is not so clear. In these subgroups, ED care may be detrimental for the individual, the health system or both.
People living long term in a residential aged care facility (RACF) are the most vulnerable adults in our society. In Australia, there are currently over 160,000 older people living in 2,800 facilities that provide 24-hour living assistance, trained carers and nursing oversight [2] . By definition, these residents lack capacity to live independently in the community due to advanced frailty and cognitive impairment. While transfer to hospital for acute illness and injury is often clinically necessary [3] , the detrimental effects of hospital care for RACF residents are well described and include nosocomial delirium, deconditioning, falls and infection [4] . Independent of these is a philosophical argument that ED-based care for some RACF residents is incongruent with sound medical practice. The median life expectancy of people living in RACFs varies between countries but is approximately 2 years [5] , and the quality of life of residents decreases as illness burden and distressing symptoms increase [6] . Emergency medical practice, with a disease-specific focus and a bias towards resuscitative care, can be incompatible with the holistic (and sometimes palliative) approach desired by RACF residents.
In many health settings, steps have been taken to institute services and programs to divert RACF residents from the ED where appropriate to do so. These are typically 'ED substitution' programs that provide care for residents within facilities. Evaluation of these programs often lacks scientific robustness [7] . Regardless, their effectiveness in reducing ED attendances is at best modest [8] .
Some, but not all, factors driving transfer of people from RACFs to EDs are unrelated to improving resident quality of life [9] . Qualitative work provides important contextual information but cannot provide quantitative data on factors that most influence choice or how these factors are weighted in the decision to transfer a resident, even where alternative services exist and the negative aspects of ED care are known.
The aim of this study was to quantitatively measure the preferences of RACF residents, their relatives and staff for accessing acute medical care through the ED or alternatives, using a discrete choice experiment (DCE).
Methods Overview
A detailed explanation of the study rationale and methodology is published elsewhere [10, 11] . A DCE is an economic theory-based survey tool for eliciting preferences from individuals for goods and services. In a DCE, participants choose a preferred option from two or more alternatives based on the premise that each time they will seek to maximise their utility (i.e. make choice that yield the greatest satisfaction). Alternatives are described by varying the levels of key attributes of the good or service; these attributes represent the factors that are included in a 'utility function'. In this study, those attributes were the characteristics of a service providing acute medical care. Respondents' choices are assumed to be dependent on the levels of these attributes and the relative value they attach to each one. By presenting respondents with multiple scenarios, DCEs determine which attributes drive preferences and the trade-offs between attributes that people are willing to accept. One major benefit of DCEs over other methods of preference assessment is the acquisition of quantitative data. Each service option is accurately defined by its attributes presented to respondents, and the results from the DCE enable one to predict the uptake of that service versus uptake of other options.
Using epidemiological data [12] and clinical expertise, we produced three acute clinical scenarios (fall with wrist injury, breathlessness and chest pain) that are typical of presentations to ED from RACFs, and examined the preferences of three groups (residents, relatives and staff members) for the management of these. Four choice sets (questions) were developed per scenario; thus, each respondent completed 12 choice sets. Within each choice set, respondents were presented with three options for accessing clinical care. One of the three was always the status quo option of transfer to the ED, with the other two options unlabelled and defined by their attributes. Potential attributes to define each option, and the varying levels for each attribute, were derived from quantitative and qualitative literature reviews, augmented with further local data and clinician expertise where the literature reviews proved inadequate [8, 9, 12, 13] .
Participants
Respondents were recruited via RACFs in three Australian states. We contacted RACFs through an open access online database (www.agedcareguide.com.au, accessed November 2012). In total, we approached 118 facilities and 47 agreed to participate.
Eligible residents were approached directly about the study by recruiters in their facility. Residents were ineligible for the study if they had moderate to severe cognitive impairment, could not communicate in English or were in low-level care or non-permanent respite beds. After written informed consent, they were surveyed in face-to-face interviews within their facility, with the interviewer using cue cards to display the choice sets, answering resident queries and recording their responses, but otherwise not assisting residents to make choices.
Relative and staff respondents were recruited through poster and business card advertisements at facilities and could complete the experiment using a paper survey returned in a reply-paid envelope, an online survey (http:// surveyitls.econ.usyd.edu.au/prosper/survey.php) or face-toface interview as described above.
Data were collected from June 2013 until October 2014. The study was approved by the University of Sydney Human Research Ethics Committee.
Survey design
The survey was designed in two phases. Firstly, an initial experimental design was created and was reviewed by seven nurses and four physicians with emergency medicine and geriatrics backgrounds to verify content validity. This was pilot tested with 21 residents, 16 relatives and 20 staff members. Pilot testing served two purposes: to obtain preliminary parameter estimates used in the final efficient DCE design and to obtain qualitative feedback regarding the content of the questions and any ambiguities or difficulties encountered. From the pilot responses, the number of attributes describing each alternative was reduced from six to five, and levels for one of the remaining attributes were collapsed from four to two levels.
In the second phase, the final DCE design was created using NGene statistical software (v1.1, 2012, www.choicemetrics.com). The included attributes and their levels are shown in Table 1 . The design required a minimum sample size (s-estimate) of 13 per respondent group to estimate a robust model. To ensure face validity with clinicians, and allow adequately powered subgroup analyses and attribute interactions, we aimed to enrol at least 100 respondents per group. The survey collected demographic and clinical information concerning the respondent and facility residents. A full example question is shown in the Supplementary Appendix, available at Age and Ageing online.
Analysis
All analyses were performed using Nlogit software (v4, 2007, Econometric Software, Castle Hill, NSW, Australia, www.
limdep.com/products/nlogit/). We estimated the value of alternative services using random parameter logit models (1,000 Halton draws and normal distributions) with a panel specification to account for correlated choices within an individual. Waiting time until the initiation of care and treatment failure rate were treated as continuous linear variables, all other categorical variables were effects coded; the attribute 'time away' was dichotomised to 0 (stay in RACF) and >0 (leave RACF). Results for each attribute/level are presented as odds ratio (OR) with 95% confidence interval (95% CI).
Technical details of the analyses and the resultant utility functions are shown in the Supplementary Appendix, available at Age and Ageing online. The utility function for the status quo option of ED care included a constant to assess whether respondents had an underlying preference for ED, regardless of levels of the attributes. A base model was run using all respondents; this analysis was then repeated with interaction terms between respondent type and other attributes to generate attribute coefficients specific for each respondent group. Finally, the constant was disaggregated into a scenario-specific constant, to assess whether underlying preference for ED care varied by clinical situation.
Results
Of 499 people who commenced the survey, 414 completed it-149 residents (89% completion rate), 137 relatives of residents (77%) and 128 RACF staff (84%). Fifty-five percent of responding facilities had less than 50 residents, and 71% had only one nurse on duty during periods of 'low' activity overnight. Respondent and resident characteristics are summarised in the Supplementary Appendix, available at Age and Ageing online.
Parameter estimates, standard deviations of parameters and the utility function for the base model are presented in the Supplementary Appendix, available at Age and Ageing online. preferred shorter waiting times, lower complication rates, higher levels of symptom relief and less time alone; levels of these attributes modulated the underlying preference for ED care. Furthermore, extent of preference for ED care is scenario specific, with strong preference for ED in the case of aspiration and chest pain and no preference in the scenario of wrist injury (Table 3) .
Stratified results for the three respondent groups are shown in the Supplementary Appendix, available at Age and Ageing online. There are some subtle but important differences between the three groups, particularly relative and staff respondents. Relatives are significantly less tolerant of longer waiting times and higher complication rates than staff and are notably less likely to consider complete symptom relief important in their choice.
Discussion
This is the first study to quantitatively measure preferences for attributes of accessing acute medical care for people from RACFs. While there is a preference for the status quo ED option, all else being equal, this was significantly influenced by the perceived severity of the clinical problem. As might be expected, for suspected pneumonia and chest pain, there was a preference for ED care not found for wrist injury. Any preference for ED care was also mitigated by other aspects of quality care, with waiting time, treatment success rate and patient comfort all significant drivers of choice.
We have also derived utility functions that predict the likelihood that people will choose a different option based on a change of a given level of an attribute. This will assist in the design of services that are better aligned with people's preferences and allow services to project their expected change in episodes of care by varying their level of service attributes. This is a major advance on previous RACF to ED transfer literature, which has been restricted to qualitative or epidemiological results.
Existing alternatives to ED care mostly have the common feature of providing care within facilities. That care can be operationalised in several ways-remote telephone or telemedicine advice for facility staff [14] , in-reach services run by hospitals or primary care providers [15] , or placement of new staff such as nurse practitioners within facilities [16] . In unlabelled DCEs, alternatives are not named but described through their attributes. In this study, the alternatives to ED were unlabelled, and we modelled not only the typical in-reach services that currently exist but also theoretical services where the resident leaves the facility but attends an alternative to ED (e.g. private practice rooms) or an ED with different design features. Although much focus is on improving in-reach services into the facility, given that residents have an underlying preference for ED, these results can be used to recommend improvements in the safety and quality of care within ED, which would align with that preference. As a preference for staying in the RACF for care was found in addition to a preference for the status quo option of ED care, it is likely that the preference for ED is based on other aspects of care not captured by the attributes in this experiment or by other characteristics of respondents themselves. This finding is consistent with our recent systematic review of the qualitative literature on RACF to ED transfers where we found decisions to transfer residents are sometimes made without expectation that there will be improved clinical outcomes or quality of life for residents [9] . They are made because ED is the path of least resistance, overcoming the non-clinical barriers that managing an unwell resident within the RACF pose. In hospice medicine, this is known as the sense of 'safety' that hospital care provides [17] , and one driver of hospital care among older people is the implicit sense of trust placed in the hospital as an institution [18] . It is also postulated that transfers are incentivised by cost shifting and reduced reporting requirements for staff when a decision to transfer an unwell resident, as opposed to treating in the facility, is made.
We found reasonable uniformity between respondent groups, but relatives of respondents were more likely to assign preference for 'hard' clinical outcomes, such as minimising failure rates, and less likely to value staying in the facility and symptom relief. It is possible that the point of reference of residents and staff that each spend large amounts of time within the facility differs from that of relatives. It is common for relatives to feel guilt and distress about resident decline [19] , and this may also explain the differences for relative respondents. Finally, relatives were least likely to rate a resident's quality of life as good, which may be an explanatory factor.
It is clear that the underlying preference for ED care is dependent upon the clinical situation. Unsurprisingly, in conditions perceived as potentially life threatening, underlying preference for ED care is strongest. Because clinical trials have shown that advance care planning and symptom relief as part of a palliation plan can markedly reduce the rate of hospitalisation from RACFs [20] , understanding to what extent the weighting given to attributes change with resident life expectancy, their disease trajectory and other resident characteristics would be worthy of further research.
We have resident respondents in this study, and the voice of residents is essential for patient-centred RACF care. Residents differed little from other respondent groups, but where differences were found, residents were closer to staff than relatives in their responses.
There are several limitations to this study. We have not measured the preferences of primary care physicians who may be influential decisions to transfer. As the study sample is volunteer respondents, we do not know whether those willing to participate are representative of decision makers as a whole. Around 70% of residents in RACFs have significant cognitive impairment; thus, our resident sample is by the nature of the study not representative of residents. However, our study reflects the real-life situation where surrogate decision makers choose for impaired residents.
Conclusion
The preference for ED transfer from RACFs is strong and independent of common quality of care measures. However, there is scope for the design of services, including ED substitution services, to better align with preferences. There is reasonable uniformity amongst respondent groups but where differences exist, relatives of respondents are least tolerant of adverse outcomes such as treatment failure.
Key points
• This is the first study to yield quantitative data on the factors that influence decisions to transfer unwell residents to ED from residential aged care. Prior work has been observational or qualitative in nature.
• In this study, we show that variance in the level of all the modelled attributes, such as waiting time, influence choice but that the preference for ED care remains strong and independent of these attributes. This has significant implications for design of health services that aim to divert RACF residents from ED, as the uptake of services with equivalent outcomes to ED will be limited by this preference.
• Nevertheless, there is considerable scope for design of services to align maximally with preferences of key stakeholders in the care of RACF residents. These findings enable a service provider that 'competes' with the practice of transfer to ED to accurately project their service uptake based on how it is configured.
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